\ i 



(19) nm-mmm^mmm 
mmmmm 




(22) H^ttfiiS: 
(25) af^tBSS(Dl-|g: 

(30) ffijfcfc-7*-$r : 
$$1812002-275598 
4#S@2003- 105676 



PCT/JP2O03/OI1810 



2003 ^9^17 B (17.09.2003) 
B*I§ 
B*|g 

2002 *P9 £ 20 B (20.09.2002) JP 

2003 *4fl9S (09.04.2003) JP 



'■■■■■■■IIHUHUUll 

do) mm^mm^ 
WO 2004/033366 Al 

(71) £Sii*ai'? <±r0) ^H'^^T):tCT« 
?oT (MATSUSHITA ELECTRIC INDUS- 

iip^a?mrS2 ™ ; ^71-8501 *B&«* H** 
^•^■H* 1006SH6 Osaka (JP). 

(72) 3g«j#; fc«to: 

2? + ™M"««luni) [JP/JPJ; T 577-0827 *: fig ft 
**Km*« 2-1 0-7 Osaka (JP). g* 

«?.i 25KL^2 fc 5^ fJP/JPJ; ^ 215-0023 

in ^ • * ¥ 1-3-5 Kanagawa (JP). WT 

;^i* 1 l A i*'^d C,lir0) [JP/JP]; ^631-0003 £g 



a MKTHOD MB,TO NANO-PAK1 1CLH AND NANO-PARTICLE PREPARED BV SAID PREPARATION 

****** +s**»wkx**xt*m*xmz**Tmmz*it+sm* 



so 
so 
m 
m 

o 

I 



-Stl 



wtlcJ:o-c, -®t(k^^^y v^k* M 8 



•St2 



-St3 



Stl ..PROVIDING DEGASSED BUFFER SOLUTION DEGASSED 

APOFERRITIN SOLUTION, DEGASSED N.CKEL S^LT KlUT.ON 
DEGASSED MILLI-Q WATER AND CARBON DIOXIDE S ° LUT, ° N ' 

St2.. PASSING (BUBBLING) CARBON DIOXIDE THROUGH 

B D u?bl¥d E WATER Q WATER ' T ° PREPAR ^ CARBON DIOXIDE 

St3 BUFFER SOLUT| ON. APOFERRITIN SOLUTION AND 

K™ ^ SOLUTION TO CARBON DIOXIDE BUBBLED 
PREPARE UQUID "ACTION MIXTURE AND 
ALLOWING REACTION MIXTURE TO STAND FOR 24 HR 



(S7) Abstract: A method for preparing 
nano-particles which comprises a step of, 
in a solution containing a protein having 
a cave-like portion, a metal ion, and a 
carbonate ion and/or a hydrogencarbonate 
ion, forming nano-particles comprising 
a compound of said metal ion in the 
cave-like portion of said protein. The above 
compound includes a hydroxide. The above 
metal ion is preferably a nickel ion (Ni 2+ ) 
a chromium ion (Cr 2 -) or a copper ion 
(Cu 2+ ). The method allows the preparation 
of nano-particles exhibiting a greatly 
narrow distribution of particle diameter. 
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fomm*\zmu-znz>jjnk*m^nu£.^o mflu, mm± h u 
(Na 2 co 3 ) , KBfc**^-hu«>A (n a m c o 3 ) m<Dmmm.&. 
s.VQ7k\zmmisTm^T%£.^o 

15 *i!fiT«,i»tttTHEP ESiCAP SOiOiM 

i n h 3 (so 4 ) ) si^t^s. vftVs ^ntpg^^n^^o 

25 fll&fcr, Mn^^r;i/ (N i (S0 4 ) ) , 5ii-7^ (N i (N 
0 3 ) 2 ) , Mik~v*r)l (N i C 1 2 ) ^fflViX^j;^. ^Id^H 
gMt+Cy^-^A-ftV (NH 4 + ) ^£*IT^£ 



WO 2004/033366 



10 



PCT/JP2003/011810 



Rj&mm\tr *>&$m? z ctfc&s. 

^^^mmiz^^^n-t, &Kmmm(DW.!$.. vHrnizfovfrmmm 

(H»I2) 

# £ ^ T X f§ $r ® 13 T & £ o 
15 H 3 EI (a) {:itIST, piS illl 0 l±fC, LO 

cosmiz&D.m&mm%j&vmtsm : ?frmwi4kmi 0 2 ^^^b 
zim.mM-kiz b>*jmmmtvTmm~?z>5*- hmi 0 3 £ 

m^frZ7£Z> by h#l 0 4 £S^-Ll£^/&-r&o 
20 H h# 1 0 4 ^»^_h{C^^T§^^i'C>ViT«, ^j/ET^o 

I3i (b) ^^1~X@T, »^±(C, X^y^m^rcUC 
VDfeiaD, H y h#l'0 4 S i O 2 jii£i#3»-r -5 0 

^ 3 ® ( c ) citi^T, s«±tc a 1 mzmm-rz* m 

y * b hYX^Prl £ffl^T, S i 0 2 M*5ckr£A 1 

25 Wkon$r-->zr%:'i : t ^otllfllfiiltf^^u n >®Ub]g| 1 

0 5 RlJWP^r- hili^SA 1 MM 10 6 £^J&T3 o Z. CD «t 

h^fcil 1 0 3c7)-5^^^-h l/^X b^xy P r ltSttlT 
Vi^Vig|5^^im*$n^CDT^C7)±(D H y M# 1 0 4 



WO 2004/033366 



PCT/JP2003/011810 



11 

£n& 0 *:<D&k, y * b V-J^ >TX^S:tXA 1 MM 1 0 6^77^ 
a, 10 7b £o 

130 (d) citi^t, m%i<D^mz£.K> . mmmm 
5 mi o 8 (Dmf&t.mmmmmi o s^^n:^^ h^-^i 09© 

lPi>3>^^ h* — ;H 0 9 \H^<D& >£fX^><Dm®&&\Z «fc 
111a, 111 b <D&l$£&ftfcVo 

ifcfc, i3i (a) K^TX^ilCcfe^T, F y h#l 0 4 

15 <Djjm&mmT%> z. t. h^m-v^^o ^41 (a) ic^tis 

#1 5 0&3£«1 3 0 (D^MJi^SBfiTSo uOu<hl:J;oT, 

#i 5 o*«s«i 3 o om:w±iziib®m, R^mmm-vmwz tifrm. 

20 -&#:m^^^$n^o l«13 0tlt ^3B (a) Hitl 

st, pis i&foi o i±tc, LocossckD, fs&mm&m 
ti/tMtsy-h^bii o 3«MiaoTi^$nfc 

25 &\z, ^4 hi (b) tc^f xht., m&ifci 5 o © 5 % o ^ >/\° 
I^f 1 4 0 ^UStt^y er;Hb-a-#)(D^-yfe^ 1 0 4 a 

#104 Zmfc-TZo 



BNSDOCID: <WO 2O04033388A 1J_> 



WO 2004/033366 



12 



PCT/JP2003/011810 



^48 (a) Kl^-rxSKl&HT, tii&fcl 5 0 1 

3 oo^®±^;«^^> B.^i^*t^T@3«-r^>> r ansi 3 
*mmmm-e\t.mM¥- 11-4599 0 ^temzmmo-ji&i&mm 

ST, f 51 (a) iCStlgt^^T, 15 0 £#-ffcbfc 

^16 0 if 4 OmM, pH5. 3 © U >«/t 

10 T § . 

i^T, H 5 EI (b) fcl7*Tljgfc43V>T, PBLH (Poly- 
1-Benz i 1-L-His t idine) 

16 0 ©£®KUg.R!TS. ^OditioT, 160 <Z>^@ 

15 6O0-pH*i»l/T*<. 

I5g (c) tStII{:*5^T, NPW©>(i^t#oT«['& 
#15 Oj&t^U^y^KJKl 7 0 ^#*U3g£-#l 5 0©2^tc^ 
i^tfS, Ctlft tfU^r/^FIIJtl 7 0#IE«ffif&#t*Tlr>.5© 

i:f 5 o aiHr^fr/tt^^^T^-So 

20 #CKI, 150 (d) fcl^Tlgfc&HT, s^'J^^HH 7 0± 
izmWLl 3 0 £f|K«LT (#d^T) , aj? U HBt 1 7 0 

. ... 130 

^fc, 151(e) fc^Tlgfcl&^T* Xfe 13 0 ^lOHJtH 
J}?'J^^Hll 7 0^lt,I^#:i 5 0 <£> 2&7r;ffiB>&itmh 
25 fcltl3 0r#Sut^Tf§, 

^ »4B (b) \z7f;-?j:m&'g £>\zmm\zmm't2>o $>n? 



BNSDOCID: <WO 2004033366A1 l_> 



WO 2004/033366 



PCT/JP2003/011810 



13 

X^Hdcfe^T, 4 0 0-50 OtCT, ffi 1 m^Wn? 3 £ , ^ >A° 
4 0, *«tOt#U^^HHl 7 0rf«#cU ££1 3 0 

Sl?MliJlEb< mnVfz h'yb#10 4i l/T3S#t5. 
5 K±Oi5l:l/T, 140 (b) Ci^TJ; 5 l 5 0 

m^^r^—y tDV-TSffi.^- 1 O 4 a 13 0 ±\Z 2 ^jn^Cffi 

H£3 ei (d) \z^T£? \z, *nifio^^ijt;n o ott, «r 

VxmmT&m LI2 nim 107a,107bt*6)i5M 
15 OSh7>^X^ (^^U-k;i/h^>^X^) SH^L, 7n-f^ > 

H. B. Michaelson "Work Functions of the elements" Journal of 
Applied Physics, pp536-540, volume 21, 1950. S bfc. 

25 



BNSDOCIO: <WO__2004033366A1J_> 



WO 2004/033366 



PCT/JP2003/011810 



14 

£1 ■ 







Mn 


4 . 


0 8 


Z n 


4 . 


3 3 


F e 


4 . 


6 0 


C o 


4 . 


9 7 


N i 


5 . 


2 2 


P t 


5 . 


6 3 


C r 


4 . 


5 0 


C u 


4. 


5 0 



io *k JifB^F^^tt^^U-t^l 0 0 mD^^^#T^>^Ff?^tt 

5^— ^<D$f*<DHH£fc^ BfcfbJg&^bfcF N (Fowl e r-No 
rdhe i m) h U >^M£fiJffl-f £■> 



<Wsnnr!"> <WO 200 403336 6A1 I > 



WO 2004/033366 



PCT/JP2003/011810 



15 

h U >^*»E*S ViH^^^^s^y h D > (CHE) ^ 

5 cfc D f tit ^ -5 ©T, If ©f ii^fof 5 . L/fe^o T\ 

£7c, ^HM^^cD^f^^fe^^ u >>f>f— 

*iWJTIi, tf, HEPESim CAPSOlfl, TfTSg 
13 13 H E P ESiW^WCAPS 0««ffi01W58;*fif ^> fc. 



20 ^2 



mm (ph) 


mm 


H E P E S ISfff^ ( p H 7 . 5 ) 


5 0 0 mM 


CAPSOlfff (pH9. 5) 


5 0 0 mM 




5 5 m g /m 1 




2 0 0 mM 



BNSDOCID: <WO 2004O33366A1 J > 



WO 2004/033366 



16 



PCT/JP2003/011810 



caps ommzm-r z> fcjfcmmzmm vtz 0 z.<Dz.tiz^^x. s 
5 mmo p H(DKjfcmwt&mmi<rc 0 



m3 



mm' (ph) 




HE P E s 


15 0 mM 


C A P S O 


2 3 5, 2 5 0,2 6 5 mM 


y^y^ u ^> 


0 . 3 m g /m 1 




5 mM 



15 



p H) 


mm 






H E P E S^®^(500mM pH7. 5) 


9 0 0 ^1 


C AP S OM®^(500mM pH9. 5) 


1410, 1500, 1 5 9 0 /il 


7#7x U 5f >^fj£(55mg/ml) ; 


16. 35/il 




7 5 u- 1 



WO 2004/033366 



PCT/JP2003/011810 



17 

2 4P§f B WLfe, ^Ol, &KJ&mm& 8 0 0 0 GT 3 0 # MAT to 
7iUf>efil, 3tiMm^iIM (TEM) S«WT5^fif© 

ML^mtWeft 0, ^(D finite 6 nm (^2P0M1 nm) T&o 

£UKZ>mg?ism£, c ap s omm%i<Dmm£j-/%L^j&j$ l wm 

is (&t, YCFtfeit) toiitutss^t, ^-y^^ 

3#J&J|« (YCF) ±m*(DTtf7 ^V^>(Dot>. -v^DVit 
20 ^ 5 



CAPS Oil 


2 3 5 mM 


2 5 0 mM 


2 6 5 mM 


pH 


8 . 2 


8 . 3 


8 . 4 




9 0 % 


1 0 0 % 


10 0% 



BNSDOCID: <WO 2004O33366A1 J 



WO 2004/033366 PCT/JP2003/011810 

18 



^6 



CAPS Oil 


2 3 5mM 


2 5 0 mM 


2 6 5 mM 


PH 


8.2 


8 . 3 


8. 4 




0 % 


5 % 


2 0 % 



5 

17 



caps omm. 


2 3 5mM 


2 5 0 mM 


2 6 5mM 


PH 


8 . 1 


8.2 


8 . 3 




0 % 


5 % 


2 0 % 



Z.n*><D±.m <Dftm&m^V?Z£ Z.*>, CAPS OCD»£#*2 5 0 
10 mMtc&SEMtOlf ttlo 0 v C A P S QXDWtSLIfrZ 6 5 
mMT^^EMI©±it}iN i (OH) 2 0aWll^nfc. 
tot, pH8. 3"#56 <K*n^U>^7K&fflVifc»^ttpH8. 
2#jfi) ^^JfclflOKJSStt^mjfcTCDN i (OH) 

^.sn§, ttaKj&J; DRVipHTfi, n ytr)V( 0r> (N i 2 + ) 

15 *j-n i (oh) zZiUTmmizmwTzw, *>^*tt*K:#v5, # 
h ^ {s < & § i , ^ y & § ^ ^ *r & 8d i ~ + # & tk tt 4 b % -r ^ > a* 



BNSDOCIO. <WO___2004033366A1J_> 



WO 2004/033366 



PCT/JP2003/011810 



19 

pHT&^CAP S omm.it* 2 6 5mM©Si5»*0±}fCtt,7il? 
tcfcU, I5~7t^tj;5t, CAP SOM^2 6 5mMT& 

mt ioo %®7#7i u ^xD^mz-}- /m.^tmm.^nx^ 

^tftV»pH (CAPS OiftSJ&*2 3 5mM, £><ktf2 5 0 mMT$ 

£ti£,&ttifi^b< tttfclR^Cfc 0 fefrT^ KH£V> p H (CA 
P S omm&2 3 5mM, *3<ttK2 5 0mMT^^SMt©±i) 

fee 

25 7^7xijf>©m^ii^^ 7#7i'J5 ; >0« 



_2004033366A1J_> 



WO 2004/033366 



PCT/JP2003/011810 



20 

*mnm~T?\t. £T\ hepesii^ capsoiw, tuis 

!8l:^tI0tS5, €rj&?££gHSSL,fc&, f^tHEPESli 
£8 



10 



mm (ph) 


mm 


HEPESili (pH7. 5) i 


5 0 0 mM 


CAPSOlii (pH9. 5) 


5 0 0 mM 




5 5 m g /"ml 




2 0 0 mM 



CAPSOW6tt5K*»ft*I«l&. Zl(73Cl<h{CJ:oT, 3 



20 



BNSDOCIO: <WO__2004O3336eA 1 _!_> 



WO 2004/033366 



PCT/JP2003/011810 



21 

9 



®Hk (pH) 




HE P E S 


15 0 mM 


C AP S O 


14 0, 150, 160 mM 




0 . 3 m g /m 1 


m m~ v *r )v t > =e — # a 


5 mM 



o 



(MS, pH) 


-as 




l&ftntffi 3ml £ & £ J: 3 fc»P 


H E P E S WiWiW. (500mM pH7. 5) 


9 0 0 /il 


CAPS Oiit (500mM pH9. 5) 


840, 900, 9 6 0 1 


T^^oi U ^>^l^(55mg/ml) 


16. 3 5 n 1 


~y ^r;l^i&^(200mM) 


7 5 At 1 



10 

2 4B#TO«bfco C0^> 8 0 0 0 GT3 O^M^i^ 

u fnfn±i&iii, ±^<D^i^i^ufc. capso^s 

#1 6 0mMT'$5K«O§±l (pH8. 2 4) It frT^fC 
15 SoUD,pH8. 2 #jfi^HJ|^IcDM^^^©iia^Tr©N i (O 



BNSDOCID: <WO 2004O33366A1 I > 



WO 2004/033366 



PCT/JP2003/011810 



22 

^•-htf^51®^«^iili[MTm^L,/t^^^M7E (a) ~ (c) 
IZTskTo ^71 (a) ~ (c) \ZtfT£-51z. i^Ttife H— j-yVtiz 
? > A° ^ n ^ £ < , 4 1 #H < M* X ~ v *r JUlk&W 

^*iH&uziTtf7 x. v ^y&mmts nfzo^-fn<D ±m\z&\,*x % , 

Ml nm) T&ofco -r&fr"^ f£%km(Dj- J W^rifi% £ tlfc £ 

fiH^/&i|« (YCF) tttil KC^to 

15 

811 



CAP soti 












140mM(pH8. 14) 


4 0-50 


3 0-40 


5 0-60 


160mM(pH8. 19) 


10 0 


10 0 


10 0 


180mM(pH8. 24) 


10 0 


10 0 


10 0 



Sll fc£>t)fr2>£i "5 l:« *^IJ(5^J©S^»?RCD3!afiJc"eON i (O 
20 H) ,0ftR^T*5pH8. 2#ifiT» gffl 0 0XO7#7xiJ 

P SOmmtfl 4 0mMTfe§SMt©#±i (pH8. 1 4 ) £ 



BNSDOCID: <WO 2004O33368A1 I > 



WO 2004/033366 



PCT/JP2003/011810 



23 

&ft$$\z - y intern 0 ir j a < m&u $ -& & & * £ « , 

Ni (oh) ,©tfcjRj*#aa*b<tta:jsjftt<fcD'bt>-r^fc«^pH 

*mMMT*te. £i\ HEPESi», CAPSOlft, Tfrlfc 

43 cfc tfifc 6S — y er ; P T > ^ — # A }g f& <D & m flK £ M © b . £r : ^ ?fc '© 
15 IgRtfpHtt, *1 2};itlDT3b?), ##*££«!8lLfc^ it 
StHEP ESft«ftt*«k^CAP S 0^®^©|^^^fTofe„ 



^12 



(pH) 




HEP ESlffH (pH 7 . 5) 


5 0 0 mM 


CAPS OMffiM (pH 9 . 5) 


5 0 0 mM 




5 5 m g /m 1 




2 0 0 mM 



20 

(A7U >^*) T§ai:J:oT, -K<b«*nyu 
7c„ -M^iA7*U >^7Kfc±IB<D#J§Sfe&ai^b 



BNSPOCJD- <WO 2004O33366A1_l_> 



WO 2004/033366 



24 



PCT/JP2003/011810 





HEPES 


CAPSO 


7** 7i'Jf> 






(mM) 


(mM) 


(mg/m 1 ) 


(mM) 


mmi 


1 


5 0 


2 2 0 


0 . 


3 


2 


mm 2 


1 


5 0 


2 4 0 


0 . 


3 


2 


mm 3 


1 


5 0 


2 6 0 


0 . 


3 


2 




1 


5 0 


2 2 0 


0 . 


3 


3 


mm 5 


1 


5 0 


2 4 0 


0 . 


3 


3 


mm 6 


1 


5 0 


2 6 0 


0 . 


3 


3 


mm 7 


1 


5 0 


2 2 0 


0 . 


3 


5 


mm 8 


1 


5 0 


2 4 0 


0 . 


3 


5 


mm9 


1 


5 0 


2 6 0 


0 . 


3 


5 


mmi o 


1 


5 0 


2 2 0 


0 . 


3 


1 0 


mm i i 


1 


5 0 


2 4 0 


0 . 


3 


1 0 


mm i 2 


1 


5 0 


2 6 0 


0 . 


3 


1 0 



TO, 8, 1 6, 2 4, 3 2, 4 0, 4 8 fl#p B m« U fco &U,n(D p 

h\%, mi 4^^TiiDTabo, :ne©pH«4 8mmnwWi\z% 

10 ^.{kfcfr-ofro 



BNSDOCID- <Wp^ 20O4O33366A1 I > 



WO 2004/033366 



PCT/JP2003/011810 







rfc- T T 

KPn 


1 


8 . 


7 4 


mwc 2 


8 . 


8 2 


./,n — I-L o 

mJw 3 


8 . 


9 3 


£Lm 4 


8 . 


4 8 


ielee 5 


8 . 


5 8 


mm d 


8 . 


7 3 


H&/&7 


8 . 


3 2 




8 . 


4 2 


ffi.J$ 9 


8 . 


5 


&j$ 1 0 


8 . 


1 4 


mmi i ; 


8 . 


1 5 


1 2 


8 . 


1 6 



mMmmikm^ &BLj&mm&8 ooogti o^mss^L/, 

7xiJ?>SftfiU, SffiSItt^KI&tt (TEM) £ffl^T57JfgcD 



BNSDOCID: <WO 2004O33366A1 J_> 



WO 2004/033366 



PCT/JP2003/O118J0 



26 

&mmmmtj-;®L^mj$w.m (ycf) tamm tvx 

318 0 (a) ~ (d) (C^-To 181(a) , (b) , (c) , 

(d) te^tn^n. m.m.-y5-)VT> : z.~vi±(Dmm.&2, 3, 5, 

5 1 OmMCi^^it. CAPS Ofg^2 6 0mMTfe§ii (*& 

^3, 6, 9, 1 2) m^-rnh 8 mmmmw:iz^t/v a ^Toy 

T> H8@ (a) tef^l, 2, (b) «f^^4, 5> (c) tel*^ 
10 7, 8, (d).ttfifilO, HC^H^t, 

3, 5, 1 0mMTfe5l^®m'tl©N i (OH) .©tJtjRjfe© 
pHte, 8. 82, 8. 58, 8. 42, 8. 1 5#3fiT^o^: 0 

15 mj&mm (ECF) £©W^ (§|g0 RO^^-y^^T >^-<^A 

mi&mm (ecf) ««o (&&gi8$gi$) ic^jjpbfey^^^u^ 

20 ^9il:*te^J:D, (ECF) tt, 1 6 P#H 

-em±m&^'to 1 6 mmvmmfimhm^i- jm^Bfamm (e c 

F) $^-T^\ C /i&^J&JKSS (YCF) fct, 181 

25 Tfe 1 0 0 %Tte&Vi 0 ^Ifc^Jg/fciRsSS (YCF) #1 0 0 



BNSDOCID- <WO 2004033366A1 l_> 



WO 2004/033366 



27 



PCT/JP2003/011810 



-y trJUTy^E- Vl±<Dmm& 3 mM, pH^8. 5 8#ra^T, 

^mMMTte. £T\ HEPESlft, CAPSOift, rfcgg 
^CHEP E SMmm%>£ZSC AP S OiW^K^^frofe. 



j!5 



»8c (pH) 




h e p e s mmm ( p h 7 . 5 ) 


5 0 0 mM 


CAPS Ol»t (pH 9 . 5) 


5 0 0 mM 




5 5 m g /m 1 




10 0 OmM 




2 0 OmM 



(a'7*u >if) t^rttioT, -m-fb^mA^u >sf7k&mmv 



BNSDOCID: <WO 20O4O33366A1 J_> 



WO 2004/033366 PCT/JP2003/011810 

28 

jig 



mm (ph) 




HE P E S 


15 0 raM 


C A P S O 


2 1 0 raM 


7*7x'Jf > 


0 . 3 mg/m 1 




2 0 mM 




5 mM 








(pH) 




-^(bKiA'^jMj >^7jtxtejs*m 


IW3m 1 J; -5 ic^in 


HE P E Sf&g»$K500mM pH7. 5) 


9 0 0 M 


CAPS OiSt (500mM pH9. 5) 


1 2 6 0 /i 1 


7 ^ 7 a: U ^ > m m ( 5 5 mg/m 1 ) 


16. 3 5 it 1 




60/i 1 




7 5/i 1 



10 

fc a ^£<DWi, &KJfcmWi& 8 0 0 0 GT3 0^f»l, ^tl^n± 

s <k\z, nznrc&±m ^tkt 3&\zm&. 2 %^^3-xt7^ 

15 7x'J?>$Ml, lillf Iti (TEM) £ffl^T5/3^<£> 



BNSDOCID: <WO 



2004O333S6A1 I > 



WO 2004/033366 



PCT/JP2003/011810 



29 

{^Mibfc^^^l OS (a) fc^f, J61 OH (a) fc^f 

10 ML, ttl^^^^^b^:^^, Ni (OH) 2 CD«t^^«pH8. 

T>^~^A^>^~ (Ni») 
U ^i^^r;K^-> (Ni 2+ ) &&m-?Z>fctbfc£^?L*>nZ>o Z\(D 

% © y n a* & & $ n t v i§ z. t % m m -c . 

20 0pH8. 6 5«t?)fe±#t5(i:, 7#7x'J?>^IIt, IiW 
fefiOSStont, ^/S^<D^teM*!>U pH8. 3T«t; 

OH (b) C^t. 1100 (b) \Z7jk-t cfc^JC, H — 



WO 2(104/033366 



PCT/JP2003/011810 



30 

j^bf £fcS5> Ni (OH) 2 0a^©pH^<^ o T^§, K 

t/tf©M©fcJ?)l:IgtS5^ti, ^Mgd p H£N i 
(OH) 2 CD£fcj$t;£.CDpHcfct> frTrfMC-fg^ p H fc^O £ J 
10 ^©^^(CjlLxT^a d <h«. _hfEH;&fc#y 1 ~ 3 

(^^^ii 5 : - ^ yjyit^m-T^y^v^>m^^(D^m\zmT 
^mmmx*te, £t*> HEPEsim cAPsoiit, ?um 

07#7i'Jf> (^TMSJfe) §flM?bfc-7#:7x. V^>mm. 

b^c. ^^©^^j^p h\z, mi 8iz^-tmK)T~$>z>o &mm 
^mmvrz^mt>\zHE p Esit^i^cAP s om©^©j^ 



20 118 



mm (ph) 




h e p e s mmm ( p h 7 . 5 ) 


5 0 0 mM 


caps ommm (p h 9 . 5) 


5 0 0 mM 




5 5 m g /m. 1 




1 0 0 0 mM 




2 0 0 mM 



BNSPOCIP: <WO 20Q4033366A1 I > 



WO 2004/033366 



PCT/JP2003/011810 



31 

wz, suqtr&ibscu ^ u Qfo*\z-mitm.m%: 3 o^i^; 
(a*^u >y> tsittaoi, -m^^m/t^u >ff7k&mmv 

^19 



(pH) 




HE P E S 


15 0 mM j 


C AP S O 


1 5 0 ~ 3 0 0 mM 




0 . 3 m g /m 1 




0 , 1 0, 2 0, 3 0 mM 


a ^ ~ v dr ;p T > n ^ A ?M 


5 mM 



10 £o ^ #KJ&i§S&&8 0 0 0 GT3 0 ^W3S;i>b, -en-^tUb 
7xiJ?>*»fil, lll«?l«tft (TEM) ^^T5^0 

* (ycf) sail is (a) i-ym^mmmm (ecf) &m 



.2O04O33366A1_L> 



WO 2004/033366 



PCT/JP2003/011810 



32 

rch(D&^5) 10mMTttpH8. 5 8 » 7 >^=-0 * > 2 0 
mMT(ipH8. 6 5, 7>t^^A^t> 3 OraMTttpH 8 . 9 

7>^~VK^ *>H)t~ytr)V'< 3r> (N i 2+ ) 

^7^rJKt> (N i 2 + ) S««t5fc»^m5tl5. T^^ 

mi iH(b) \z, i-y&^mf&mm (ecf) 

15 7> : E~77k<Dmm& 2 OmM©igftfc43^T**>iiK,tt*J&ttifi 
© pHtftt 10 0 (EC F)#* 1 0 0 % 

UTlr^V^IW 3 Tte^yfe^Efcx^ (ECF) teHf 
20 fc^SlOTfc 10 0 %K£lJ3ib&#>o 9 0#BPJ , 7> : £Z 

^A^^-xDmmiz^ v.i-y%L¥&£K)W.m$k<i&j$ l T2> z\£&t? 

%%£5\Zts:<Drz:Z\i2i$fr>-t)>%o mz, &mffiM<Dffi : f&\z3$\,*Tfo, 

25 ^mi&wm (yc f) ^n^n©ttfMiopHT 1 o o 

^tta^/s^pjBjBfea&j* (ecf) j&*#e>n«. Me, ^jes^^4»^^ 



_2004033366A1J_> 



WO 2004/033366 



PCT/JP2003/011810 



33 

J&<Dt£lb\zmWV&Z>ZL£ t. EMi©pHSN i (OH) 2 ©a 
*HMF!JT«, ST, HEPESlfl, MESim Ifefl 



t2Q 



M (pH) 


$1^ 


HE P E Sitt (pH 7 . 5) 


5 0 0 mM 


ME S|g^ (p H 5 . 5 ) 


5 5 mM 




5 5 m g /m. 1 




2 0 0 mM 



15 



mz, =iv Q7k%mMv, ^ u QTk^iz-wHkmm* 3 o^iitc 

(A:/u t^^ti:<i;oT, -^M^yWJ >^7k£Mb 

it, ^2 i\z^Tmi&<DKifomm%mm:isfr 0 

20 



BNSDOCIO: <WO 2O04O33386A1 J_> 



WO 2004/033366 



PCT/JP2003/011810 



34 



S2 1 


iSifc (pH) 




HE P E S 


15 0 mM 


ME S 


2 1 OmM 




0 . 1 m g /m 1 




5 mM 



5 (Dmtiumfe, m.2 2 ^^-TjiDTrfe^o 



2 2 



(it^, pH) 






&*M*J&* 3ml £ § <fc 5 fcSSJp 


HE P E S,^«^(500mM pH7. 5) 


9 0 0 /z 1 


M E SiH«$t(500mM pH5. 5) 


1 2 6 0 n 1 


L$l7#rcc U5P>iM(27. 5mg/ml) 


16. 3 5 n 1 


flftH* DAT >^n#A}«(200mM) 


75/i 1 



#S/&^?££8 0 0 0 GT3 0 rfrP^kL^ -en^n±?ft£ 
^o:U^>^^feb, jg&£!«?B3&ft (TEM) £ffl^T5754g<Z> 



BNSDOCID: <WO 2004033366A 1_l_> 



WO 2004/033366 



PCT/JP2003/011810 



35 

fe J ?te^~e&D> ^OES^6nm (i?®ilnm) T£ofc 0 
MS^Cr (OH) 2 (Dtt^^#3fi© p H<h LT^£fc*eK S 

it^mcD^ j i&T&mmvfro ^jffi.^j&j&wm (ycf) 

25 



BNSDOCIO: <WO__2004033366A 1 _l_> 



PCT/JP2003/011810 

36 



mm (ph) 


mm 


MESlil (pH6. 0) 


5 0 0 mM 




5 m g /m 1 




1 0 mM 


&\z, ^ u Q7k&mmi>, =• u Q7jc*K:z:BHt&sf & 3 otitis; 


S24 




(pH) 


mm 


ME S 


10 0 mM 




0 . 1 5 m g /m 1 




1 . 2 mM 



.15 



20 



BNSDOCIDt <WO__a004O3338aA1J_» 



WO 2004/033366 



2 3 



WO 2004/033366 



PCT/JP2003/011810 



37 

j25 



mm mm. ph) 






%mm& 3mi t & § cfc -5 Ks&jn 


M E S WtWm (500mM pH6.0) 


6 0 0 ^1 




9 0 n 1 


mmm yy^-v&mma omM) 


3 6 0 ^1 



5 8000 Gt?3o^iML, j tn : eti±m& 

7xiJf>*ftfiU 33A£!*?£1Rtt (TEM) §ffltJT53fiO 
10 U ^ > 1*3 j#8B (CSA-T to © T?, <0&f#*TC#£iB T 

#Hb£-$/-T^:7a: U t^KS'J-rS 

rtSlfcT^?!^^!!^^^ m<h^m (Cu (OH) 
2 ) ©tytf^TSJ), -€-©®gte:6nm (Milnm) 

Kfomm&mit&m (cu (oh) 2 ) ©^MiopHtbT 



BNSDCXIO: <WO_2004033366A1 J > 



WO 2004/033366 



PCT/JP2003/0U810 



38 

F) *J»3 0-4 0XT*ofc. 

10 mm±<Dmm^smm 

mun> mmmn, ^m&umm^mmm. wmm, mmm 



.2004O33366A1 J_> 



WO 2004/033366 



PCT/JP2003/011810 



39 

If 3& <D ft H 

10 

3. MIB#M-T^*>^, n-/^r;l/-r (Ni 2+ ) , ^DA-ft 
> (Cr 2+ ) 2- It (Cu 2+ ) O^fn^T'feS, SS^CD 

15 4. M3B^S'r^>**— y^rJK^->T*S, a}^©*BH^3^t 

l a 4ft cd ^ y cd » it # m . 
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